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Abstract

The Amazon basin is an important region and intriguing in terms of diversity of freshwater fish. Traditional methods has

been essential in knowledge the fishes species diversity in the region, but new methods are essential for the monitoring

of this biodiversity. The environmental DNA method is a novel, sensitive, efficient, effective and noinvasive method in

biological research. However, the sensitivity of the eDNA has not yet been fully evaluated, and the probability of detecting

species at the site of study has been shown to be dependent of the environmental factors, sample collection methods,

laboratory methods, and data analyzes. Thus, this opinion seek give the light in the research that were development in

the region with applied this innovative method.

Opinion

The Amazon region was formed during the Pangea
(with Africa in the central part), and throughout the
geological ages and the climatic periods the region
acquired its present format. Today, we find in this region
the largest rainforest humid and the largest freshwater
river of the world [1,2]. The biodiversity of the Amazon
Basin is recognized worldwide by the their large diversity
of species, but also because it is a region with great
potential for discovery of new species. However, the
anthropic actions and the climate changes have
threatened aquatic biodiversity of the region.

In the Brazilian territory, the Amazon hydrographic
basin has an area of drainage with 5.8 millions km2 [3],
and their water are rich in diversity of fish species, with
an estimated 2,416 species cataloged (2,072 would be
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species endemic) [4], and a great variety of species that
have not yet been described. Faced with this, the main
groups representing this ichthyological biodiversity are:
Characiformes, Siluriformes, Gymnotiformes,
Cyprinodontiformes, and Cichlids [4].

The distribution of the species of fishes in the
Brazilian Amazon rivers follow the ecological traits in
associated with the preference of the environmental
conditions requerid to the species. Thus, the traditional
methods have contributed to the knowledge of the local
ichthyofauna in some Amazonian regions, but the
traditional methods are selective in relation to the
species, and therefore do not cover the real diversity [5].
Thereover, the tropical freshwater ecosystems (Figure 1),
where local fishes assemblages contain dozens of species,
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his observation ends up being limited by water turbidity,
depth and current velocity [6]. In this context, new
methods are necessary to monitor the known
biodiversity, as well as discover new species.

Figure 1: Field activity in the Rio Negro tributary to
collect water samples for a environmental DNA study
in the Brazilian Amazon.

The environmental DNA (eDNA) is a novel, sensitive,
efficient, effective and noninvasive method in biological
research [7], and is composed by the DNA capture in
environmental samples, genetics analysis and analysis of
results for metabarcoding data [8,9]. Thereover,
particular attributes of eDNA analyzes have made this
technique an important tool to elucidate the mechanisms
related to evolutionary and ecological processes [10].
Thus, the application of eDNA is considered relatively
recent in studies of monitoring and distribution of native
species [11,12]. Studies have shown the high sensitivity of
the eDNA technique in the detection of species in
stationary waters is becoming increasingly clear,
however, studies in running water are still necessary due
to the controversial results obtained [13,14].

Faced with this, the sensitivity of the eDNA method
has not yet been fully evaluated, and the probability of
detecting the target DNA at the site of study has been
shown to be dependent on the concentration and
dispersion methods of target DNA molecules [15],
persistence of eDNA in the wild [16], preservation of the
filters until the time of analysis [17], and the existence of
several methods of extracting using commercial kits [18].
In this context, the need for the standardization of eDNA
methods for new areas is evident, and given the peculiar
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characteristics of the Amazonian waters (black, clear, and
white waters), it is of great importance that we establish a
protocol to explore the eDNA technique in the types of
waters found here.

Final Remarkes

In general, for an accurate application of eDNA in
Amazonian aquatic environments, it is necessary to fill in
some gaps about the method that need to be better
studied before being applied routinely in the region. One
of the larger challenges will be to expand the genetic
database with informations of genomes mitochondriais or
the complete sequencing of mitochondrial target-genes
(12S, 16S, and Cytb) in the fishes species of the Amazon
basin. However, the traditional methods and the
ichthyological collections of the Amazonian region will be
essential to achieve this goal. Another point will be to
establish a protocol for the collection of water samples in
the field, as well as a standardization of the laboratory
methods (e.g., conservation of the collected material,
types of filters suitable for filtering water samples,
methods of DNA extraction, primers desing for specific-
species or universal, PCR assays, and eDNA
metabarcoding protocols). Thereover, there is a need for
people specializing in bioinformatics as well as the
training of new people in the area for metabarcoding and
next generation sequencing data analysis.
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